T he increase in life expectancy observed in most countries of the world brings as a consequence the aging of the global population. This phenomenon creates an enormous challenge by raising issues such as independence, health care promotion, disease prevention, and maintenance or improvement of quality of life (QOL) for elderly people (1) (2) (3) .
Regardless of the patient's age, some chronic diseases-such as end-stage renal disease-are associated with an increased prevalence of frailty, which reduces the functional capacity of the patient, increasing that person's dependency (4) .
The major challenges for Brazil in the 21st century will be caring for a population of more than 32 million elderly people, mostly of a low socio-economic and education level, with a high incidence of chronic and disabling diseases (5, 6) . In the census of the Brazilian Society of Nephrology posted in March 2008, 36.3% of all dialysis patients were more than 60 years of age (7), and in the census of 2009, that number rose to 40% (8) .
For elderly patients, peritoneal dialysis (PD) offers advantages of particular interest, such avoidance of the need to travel to the dialysis center three times each week (9) , less hemodynamic instability (9) , lower risk of central venous catheter-associated bacteremia (10) , and better control of blood pressure (10, 11) . Beyond the cognitive, social, physical, and psychological limitations (12, 13) of such patients, many associated comorbidities may also be present, complicating implementation of the PD technique, because many elderly patients live by themselves and have no family support (14) . Thus, assistance for their treatment becomes crucial (15 provide successful renal replacement therapy (RRT) for a great number of physically incapable patients and also for those who are elderly and frail.
Several European countries already use assisted automated peritoneal dialysis (AAPD), including Denmark, France, the Netherlands, Norway, Sweden, the United Kingdom, and Belgium (17) . In France, one study that included 1613 incident PD patients over 75 years of age (15) showed that 82% were treated with assisted PD (ACAPD or AAPD). In Denmark, Povlsen and Ivarsen (18) reported their experience using automated peritoneal dialysis (APD) and trained nurses with 64 patients on AAPD, with overall 1-and 2-year survivals of 58% and 48% respectively.
In Brazil, dialysis patients have universal health coverage: 90% by the public health system (19) , and the remaining 10% by private or corporate health insurance. For hemodialysis (HD), reimbursement is paid as "fee for service"; for PD, all PD supplies are paid directly by the public health system to either Baxter International or Fresenius Medical Care (the PD supplies providers in Brazil, both located in São Paulo), and physicians are reimbursed only for the training period and for the monthly visits thereafter (20) .
In early 2003, a pilot AAPD program was initiated at the GAMEN Renal Clinic in Rio de Janeiro to give home assistance to elderly or disabled patients who either chose PD as their first option or who no longer met the hemodynamic conditions or had a proper vascular access to be able to continue on HD, therefore requiring PD as last resort. The aim of the present paper is to describe the results of that AAPD program, offered as a first option or a last resort to elderly or physically incapable end-stage renal disease patients.
METHODS
This cohort study was performed at a single center (GAMEN Renal Clinic, Rio de Janeiro, Brazil) during the period January 2003 -July 2009. The clinic maintains a program of chronic PD (continuous ambulatory PD and APD) with 95 patients, representing approximately 20% of its total number of RRT patients. The GAMEN Renal Clinic has a health care team consisting of dialysis nurses, nephrologists, nurse assistants, and a social worker. Because the home assistance costs of AAPD are not covered by the Brazilian public health care reimbursement system for dialysis, the extra therapy costs have been funded entirely by the GAMEN Renal Clinic itself. Those costs comprise the number of hours that the nurse assistant dedicates to starting APD at the patient's home, including the time and cost of transportation to and from the home.
All patients were treated using APD with Dianeal PD solutions and a cycler (HomeChoice: Baxter International). The AAPD protocol consists of 6 -8 cycles per night, on 7 consecutive days, always having at least one 4.25% Dianeal bag in the daily prescription. Some patients take a dialysis-free day, usually on a Sunday. The connection to the dialysis machine is always performed by a nurse assistant, and during the first 15 days of therapy at home, the nurse assistant also disconnects the patient at the end of therapy in the morning. However, thereafter, to cut costs, a family member or the patient is encouraged to perform the disconnection, given that it is an extremely simple and fast procedure to execute. This routine procedure has been described by Verger et al. (21) .
When we started the AAPD program, the clinic hired a new nurse assistant who was trained by our head PD nurse to be responsible for home support. The total training process (theoretical and practical) lasted for 20 hours.
For the present study, we included all consecutive incident patients starting AAPD from January 2003 to July 2009, who had a physical dependency or who were living by themselves (or both), and who lacked the ability to perform their own treatment, as well as patients who had been undergoing HD with vascular access failure or hemodynamic instability.
Once a month, medical and laboratory evaluations were performed at the clinic. A peritoneal equilibration test was performed and Kt/V, creatinine clearance, and residual renal function were measured at baseline and whenever necessary afterward (22) .
We collected data on age, sex, race, cause of chronic kidney disease (CKD), indication for AAPD, body mass index (23) , and comorbidities from the medical records. The Davies comorbidity score was used to assess the severity of comorbid conditions (24) . Physical performance was assessed using the Karnofsky index. Creatinine, urea, potassium, hemoglobin, and albumin were evaluated using routine methods. Overall time on dialysis, time on AAPD, and peritonitis rates were also registered.
The study was conducted in accordance with the Declaration of Helsinki, and all participants provided written informed consent before enrollment.
STATISTICAL ANALYSIS
The demographic, clinical, and laboratory data were evaluated, and a descriptive analysis was generated. Normally distributed variables are expressed as mean ± standard deviation (unless otherwise noted), and nonnormally distributed variables are expressed as medians and ranges or percentages. Survival was analyzed using the Kaplan-Meier method. The principal outcome was 254 FRANCO et al. MAy 2013 -VoL. 33, No. 3 PDI mortality or technique failure. The definition of mortality was death of the patient during AAPD therapy or, at most, 3 months after a switch from AAPD to HD. Technique failure was defined as drop-out from AAPD because of peritoneal membrane failure or transfer to HD because of peritonitis. It is important to highlight that technique survival was defined as the patient remaining in the AAPD program during the observation period or dying during therapy for any reason other than peritonitis or peritoneal membrane failure. Patients were censored when lost to follow-up, switched to HD, or transplanted, or at study end. Statistical significance was set at the level of p < 0.05. All statistical analyses were performed using the SPSS software application (version 15: SPSS, Chicago, IL, USA).
RESULTS
A cohort of 30 consecutive patients started AAPD from January 2003 to March 2008, and they were followed till July 2009. Of those 30 patients, 9 (30%) started with AAPD as their first dialysis therapy (PD-first group), and the remaining 21 (70%) were transferred from HD to AAPD (HD-first group) either because of hemodynamic instability (8 patients) or vascular access failure (13 patients). Table 1 describes the demographic, clinical, and biochemical characteristics of the study patients. In this cohort, 18 (60%) were more than 65 years of age. Among these older PD patients, 9 (30%) were more than 80 years of age. All 9 PD-first patients had received prior nephrology follow-up; none of the HD-first patients had received prior nephrology care.
The peritoneal equilibration test revealed that 33% of patients were categorized as low-average, 48% as highaverage, and 19% as high transporters.
During the observation period, more than half the patients (53%) never experienced a peritonitis episode, and the overall peritonitis rate was 1 episode in 37 patient-months. In the cultures of PD fluid that were carried out, 78% were positive (6% fungi, 37% grampositive, and 57% gram-negative micro-organisms), and 22% were negative.
Overall, the median time on RRT was 26 months, ranging from 3 months to 142 months (mean: 38.9 ± 32.1 months), and the median time on AAPD was 15 months, ranging from 3 months to 72 months (mean: 19.9 ± 15.9 months).
During the study period, 51% of the patients were hospitalized. Among those patients, cardiovascular disease (30%) was the most important cause of hospitalization, followed by non-therapy-related sepsis (28%), therapy-related sepsis (11%), stroke (8%), and other conditions (23%).
The most common cause of death was cardiovascular disease (69.6%), followed by non-therapy-related sepsis (21.7%), and therapy-related sepsis (8.7%, Figure 1 ). Patient survival on AAPD at 12, 24, and 48 months was 60%, 23.3%, and 3%. Overall patient survival on dialysis at 12, 24, and 48 months was 80%, 60%, and 23.3% respectively [ Figure 2(A,B) ].
In Brazil, the monthly reimbursement paid by the public service for HD is US$1113.71 (based on US$85.67 per dialysis session and 13 sessions per month), and for continuous ambulatory PD, it is US$900.28. For APD, the reimbursement is higher: US$1177.29 per month. For PVD = peripheral vascular disease; CAD = coronary artery disease; CHF = chronic heart failure; COPD = chronic pulmonary obstructive disease; RRF = residual renal function; RRT = renal replacement therapy.
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MAy 2013 -VoL. 33, No. 3 A BRAZILIAN EXPERIENCE IN AAPD the public transportation cost (approximately US$150 per month). Each nurse assistant is responsible for 4 patients. The quoted costs include the number of hours that the nurse assistant dedicates to starting APD at the patient's home and the time and costs of transportation to and from the home. These extra AAPD costs have been absorbed entirely by the GAMEN Renal Clinic. No cost-effectiveness study has compared AAPD with HD for these patients.
DISCUSSION
Previous reports about assisted PD have typically come from wealthy countries with substantial resources dedicated to health care. The present study does not provide major additional information; however, this pilot experience shows that, even in a country in which assisted PD is not covered by health care insurance, the therapy is viable, with reasonably good outcomes. It is also important to highlight the fact that the availability of AAPD allows nephrologists to convert elderly patients from HD to PD, especially those who cannot tolerate HD. For elderly patients, PD and HD are complementary palliative therapies.
Palliative care is an approach that improves QOL for patients and their families in all disease stages, including those undergoing treatment for curable illnesses and those living with chronic disease (25) . In the case of AAPD, care is provided by a team of nephrologists, nurses, assistant nurses, and social workers who work together, providing an extra and essential layer of support.
Our study with 30 incident AAPD patients is rather small, limiting the possibility of subgroup analyses and resulting in quite large confidence intervals. However, one study from France (26) , not much larger and with a shorter follow-up time, has been reported. Data from South America have not been reported so far. The decision to report this AAPD experience is based solely on the fact that new approaches to therapy need pure clinical reports if they are to be developed into sound and successful options. The PD technique would not have achieved the position it has today as an important RRT option if it were not for small, purely clinical, studies carried out during the last few decades (27) (28) (29) . The information provided here may shed some light on, or contribute to the establishment of, AAPD for a welldefined group of CKD patients as a reliable option and also as palliative care. This experience of assisted PD in a developing country as a reliable and effective home care approach may have important positive implications for health care policy in the developing world as more resources are allocated for home and palliative care. both continuous ambulatory PD and APD, the reimbursement medical fee for the initial training period and the subsequent monthly visits is US$84.86 per patient per month. The extra cost for our AAPD program is basically the nurse assistant's salary (US$560.00 per month), plus This single copy is for your personal, non-commercial use only. For permission to reprint multiple copies or to order presentation-ready copies for distribution, contact Multimed Inc. at marketing@multi-med.com.
256 FRANCO et al. MAy 2013 -VoL. 33, No. 3 PDI For elderly patients with CKD, PD is regarded as a proper and ideal method when assistance is needed for its utilization (30) (31) (32) . Among the factors that hamper the choice of PD for elderly patients, those related to the inherent difficulties of advanced age, such as difficulties in learning or performing the procedure, must be considered (14) . Furthermore, Jagose and co-workers reported that about 61.2% of patients over 80 years of age need assistance to perform PD exchanges, to care for the exit site, and to make proper use of prescribed drugs (33) . In our study, 60% of the patients were elderly, with 30% being more than 80 years of age, and all patients needed assistance to perform their own dialysis, even patients who were not elderly. It has been demonstrated that it is easier for elderly patients to accept this procedure and that they have greater treatment adherence and motivation (34) .
In respect to underlying diseases in our study cohort, diabetic nephropathy was the most frequent; the most frequent comorbidity was hypertension. Those data accord with the findings reported for all PD patients in the BRAZPD study (35) . Compared with findings in the BRAZPD study (35) , the Karnofsky index and Davies score were worse in our patient cohort-probably because the study population was older than that in BRAZPD, in which the mean age was 54 ± 19 years, and 37% of the patients were more than 65 years of age.
Lobbedez et al. (26) studied 36 assisted PD (AAPD and ACAPD) patients and observed a relatively high peritonitis rate, with 50% presenting at least 1 episode annually. In contrast, Povlsen and Ivarsen (18) , performing AAPD, reported a peritonitis rate higher than that observed in the present study. The patients in our study achieved peritonitis rates within PD guideline targets (36, 37) . Although we did not investigate gastrointestinal diseases in our patients, such conditions might explain the high prevalence of gram-negative peritonitis found in cultures of PD effluent (36) .
Hospitalization during PD treatment is often only a result of technique-related infectious complications (38) , and so our unusual observation of no hospitalization for peritonitis in the PD group cannot be explained, given the small number of patients evaluated in the present study. Verger et al. (21) reported that, compared with family-assisted AAPD patients, those assisted a private nurse had a higher risk of developing peritonitis, and recent findings (39) showed that low rates of peritonitis in patients on assisted PD could be explained by the assistance being given by a family member. Nevertheless, in our study, the PD group had no hospitalizations for peritonitis even though most were being attended by a trained nurse assistant.
In evaluating patients who underwent AAPD, Povlsen and Ivarsen (18) showed crude patient survival rates of 58% and 48% at 12 and 24 months respectively. The study by Lobbedez et al., in which ACAPD was used more often than AAPD, had a patient survival of 90% at 6 months and 83% at 12 months, with technique survival of 85% at 6 months and 58% at 12 months (26). Oliver et al. (12) , who followed 28 patients on assisted PD for 28 months, reported a death rate of 0.12 per patientyear of follow-up, and technique survival of 81% at 12 months. In the present study, overall patient survival on dialysis was 82% at 12 months and 58% at 24 months; technique survival was 96.6% at 12 months and 95% at 24 months.
Besides the retrospective design and the small number of patients in the present study, the lack of a formal QOL assessment for these patients is another limitation. The subjective impression of the AAPD team during the period that these patients were treated was that QOL improved for most of them and for their relatives. However, given that QOL is a meaningful outcome for patients on dialysis (39), a prospective observational study, including a QOL evaluation, may help to address this very important matter.
CONCLUSIONS
This observational Brazilian study using AAPD as either a first RRT option for elderly patients with physical or cognitive debilities, lack of familial support, and financial conditions too poor to afford caregivers or as the only or last option for HD patients with vascular access failure or hemodynamic instability indicates that AAPD is a reliable and effective home care choice for end-stage renal disease patients with no other RRT options.
